Moving 



Title of the Invention 
Handrail for Passenger Conveyor 



BACKGROUND OF THE INVENTION 
5 1. Field of the Invention 

The present invention relates to a structure of a moving 
handrail for use in a passenger conveyor. 



2. Description of the Related Art 

10 For connection of a thermoplastic elastomer article such 

as escalator handrail that includes a large number of 
reinforcing cables or a slider knit, two ends of the article 
are cut along with the existing reinforcing cable to form 
patterns engaging with each other, and both ends are brought 

15 into engagement. Thereafter, the end portions are placed in 
a mold together with a resin sheet to be an outer layer and 
a slider knit, which have been preliminarily made, and 
press-molded to complete a connection article. This 
connection product is disclosed in the Gazette of the 

20 International Publication No. 97/37834. 

However, in the connection article without connection 
between the reinforcing cables as described above, there is 
a possibility that any breakage occurs at a joint portion 
therebetween. It is further possible that the joint portion 

25 of the article is stretched during moving, thereby causing 
any change in dimensions due to. the use of thermoplastic 
elastomer . 

The invention hasanobjectofprovidinga moving handrai 1 
for passenger conveyor including a metal stretch inhibitor 
30 and connecting metal stretch inhibitors to each other by an 
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adhesive or welding, in which joint portion of the moving 
handrail is prevented from being stretched. The invention 
has a further object of providing a moving handrail in which 
durability of the joint portion is further improved. 

5 

SUMMARY OF THE INVENTION 
To accomplish the foregoing objects, a moving handrail 
for a passenger conveyor according to the present invention 
includes a linear belt of which two end portions are connected 

10 forming a loop . This linear belt is composedof : a single-layer 
or multilayer of thermoplastic elastomer of C-shape in cross 
section; metallic and web-shaped metal stretch inhibitors 
disposed along a longitudinal direction of the thermoplastic 
elastomer; and base members coupled inside of the mentioned 

15 thermoplastic elastomer. The mentioned thermoplastic 
elastomer, metal stretch inhibitor and base member are 
integrally molded. In the mentioned connection portion of 
the mentioned moving handrail for a passenger conveyor, a 
splice junction between the mentioned metal stretch inhibitors 

20 and a joint where the base members are connected together at 
both end portions with the use of an auxiliary backing are 
disposed so as not to overlap in a direction of thickness of 
the moving handrail. Further, the mentioned metal stretch 
inhibitors having been spliced are enclosed with a 

25 thermoplastic elastomer. 

Another moving handrail for a passenger conveyor 
according to the invention also includes a linear belt of which 
two end portions are connected forming a loop. This linear 
belt is also composed of: a single-layer or multilayer of 

30 thermoplastic elastomer of C-shape in cross section; metallic 
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and web-shaped metal stretch inhibitors disposed along a 
longitudinal direction of the thermoplastic elastomer; and 
base members coupled inside of the mentioned thermoplastic 
elastomer. The mentioned thermoplastic elastomer, metal 
5 stretch inhibitor and base member are integrally molded. In 
the mentioned connection portion of the mentioned moving 
handrail for a passenger conveyor, both end portions of the 
mentioned metal stretch inhibitors of the mentioned connection 
portion are overlapped and spliced together so as to sandwich 

10 a buffer layer composed of both or either one of a thermoplastic 
resin sheet and a thermosetting rein sheet, otherwise via a 
buffer layer directly applied with a liquid resin. Further, 
the mentioned metal stretch inhibitors having been spliced 
are enclosed with a thermoplastic elastomer. 

15 A further moving handrail for a passenger conveyor 

according to the invention also includes a linear belt of which 
two end portions are connected forming a loop. This linear 
belt is composed of: an inner layer thermoplastic elastomer 
of C-shape in cross section; an outer layer thermoplastic 

20 elastomer of an elastic modulus different from that of said 
inner layer thermoplastic elastomer; metallic and web-shaped 
metal stretch inhibitors disposed along a longitudinal 
direction of the thermoplastic elastomer; and base members 
coupled inside of the mentioned thermoplastic elastomers . The 

25 mentioned inner and outer thermoplastic elastomers, metal 
stretch inhibitor and base member are integrally molded. The 
mentioned connection portion of the mentioned moving handrail 
for a passenger conveyor includes: a splice junction between 
the mentioned metal stretch inhibitors ; a j oint where the base 

30 members are connected together with the use of an auxiliary 
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backing at both end portions; and a butt joint where the 
mentioned inner layer thermoplastic elastomer is brought into 
an abutting relation at both ends that are formed into a straight 
line inclined at an angle of more than 0° to less than 90° 
5 with respect to a longitudinal direction, or a curved line. 
Further, the mentioned splice junction between the metal 
stretch inhibitors and the mentioned butt joint between the 
ends of the inner layer thermoplastic elastomer are covered 
with the outer layer thermoplastic elastomer. 

10 A still further moving handrail for a passenger conveyor 

according to the invention also includes a linear belt of which 
two end portions are connected forming a loop. This linear 
belt is composed of: a single-layer or multilayer of 
thermoplastic elastomer of C-shape in cross section; metallic 

15 and web-shaped metal stretch inhibitors disposed along a 
longitudinal direction of the thermoplastic elastomer; and 
base members coupled inside of the mentioned thermoplastic 
elastomer. The mentioned thermoplastic elastomer, metal 
stretch inhibitor and base member are integrally molded. The 

20 mentioned connection portion of the mentioned moving handrail 
for a passenger conveyor includes: a splice junction between 
the mentioned metal stretch inhibitors ; and a joint where both 
ends of the base member are formed into a straight line inclined 
at an angle of more than 0° to less than 90° with respect to 

25 a longitudinal direction or a curved line and connected 
together with the use of an auxiliary backing overlapped 
therewith in the same overlapping width. Further, the 
mentioned splice j unction between the metal stretch inhibitors 
is covered with the thermoplastic elastomer. 

30 A yet further moving handrail for a passenger conveyor 
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according to the invention also includes a linear belt of which 
two end portions are connected forming a loop. This linear 
belt is composed of: a single-layer or multilayer of 
thermoplastic elastomer of C-shape in cross section; metallic 
5 and web-shaped metal stretch inhibitors disposed along a 
longitudinal direction of the thermoplastic elastomer; and 
base members coupled inside of the mentioned thermoplastic 
elastomer. The mentioned thermoplastic elastomer, metal 
stretch inhibitor and base member are integrally molded. The 

10 mentioned connection portion of the mentioned moving handrail 
for a passenger conveyor includes: a splice junction where 
the mentioned metal stretch inhibitors are overlapped and 
spliced so that both end portions having been formed into a 
straight line inclined at an angle of more than 0° to less 

15 than 90° with respect to a longitudinal direction or a curved 
line may be overlapped in the same width, and a joint where 
the base members at both end portions are connected together 
with the use of an auxiliary backing . Further, the mentioned 
splice j unction between the metal stretch inhibitors is covered 

20 with the thermoplastic elastomer. 

Although the moving handrail is often bent, but bending 
takes place in such a bend direction that an opening side of 
C-shape in cross section may come primarily to inside. A 
tensile force exerts on a ridgeline (edge line) portion of 

25 the moving handrail due to bending, however, as described above, 
it is arranged such that all the joints are not completely 
in conformity with the ridgeline. As a result, increase in 
rigidity is dispersed, and the likelihood of a stress 
concentration is reduced, thereby enabling to improve 

30 durability at the moving handrail connection portion. 



The other objects and features of the present invention 
will become understood from the following description with 
reference to the accompanying drawings. 

5 BRIEF DESDCRIPTION OF THE DRAWINGS 

Fig. 1 is a cross sectional perspective view of a moving 
handrail for a passenger conveyor according to the present 
invention . 

Fig. 2 is a perspective view showing a manufacturing 
10 process of amoving handrail for a passenger conveyor according 
to a first preferred embodiment of the invention. 

Fig. 3 is a cross sectional side view showing a 
manufacturing process of the moving handrail for a passenger 
conveyor according to the first embodiment. 
15 Fig. 4 is a cross sectional plan view showing a 

manufacturing process of a moving handrail for a passenger 
conveyor according to a second preferred embodiment of the 
invention . 

Fig. 5 is a cross sectional plan view showing a 
20 manufacturing process of a moving handrail for a passenger 
conveyor according to a third preferred embodiment of the 
invention . 

Fig. 6 is a cross sectional plan view showing a 
manufacturing process of a moving handrail for a passenger 
25 conveyor according to a fourth preferred embodiment of the 
invention . 

Fig. 7 is a cross sectional plan view showing a 
manufacturing process of a moving handrail for a passenger 
conveyor according to a fifth preferred embodiment of the 
30 invention. 

6 



Fig. 8 is a cross sectional plan view showing a 
manufacturing process of a moving handrail for a passenger 
conveyor according to a sixth preferred embodiment of the 
invention . 

5 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Embodiment 1 . 

Fig. 1 is a perspective view showing a cross section 
of a moving handrail according to the present invention, Fig. 

10 2 is a perspective view showing a state before connection 
between moving handrail belt end portions explaining a first 
preferred embodiment of the invention, and Fig. 3 is a cross 
sectional side view showing a state on the way of connecting 
the end portions. As shown in Fig. 1, a moving handrail 1 

15 is composed of an outer layer thermoplastic elastomer 2 and 
an inner layer thermoplastic elastomer 3 of an elastic modulus 
different from that of the outer thermoplastic elastomer 2, 
the elastomers 2, 3 integrally forming a C-shape in cross 
section, and a canvas 4 to serve as a base member disposed 

20 on an internal surf ace of the C shape.. Further , a metal stretch 
inhibitor 5, which is made of a web-shaped metal, is buried 
along a longitudinal direction of the moving handrail within 
the inner layer thermoplastic elastomer 3. 

To connect an end portion 1A and an end portion IB of 

25 such moving handrail belt, as shown in Fig. 2, first the outer 
layer thermoplastic elastomers 2A, 2B and the inner layer 
thermoplastic elastomers 3A, 3B of the end portions 1A, IB 
are removed to expose the canvas 4A, 4B and the stretch 
inhibitors 5A, 5B . At this time, at the end portion 1A, the 

30 stretch inhibitor 5Ais exposedsoas tobe shorter than exposure 
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length of the canvas 4A. On the other hand, at the end portion 
IB, the stretch inhibitor 5B is exposed so as to be longer 
than exposure length of the canvas 4B. 

To connect the both end portions 1A, IB, as shown in 
5 Fig. 3 illustrating a connection process on the way, the exposed 
metal stretch inhibitors 5A, 5B of both end portions 1A, IB 
are overlapped and spliced by spot welding . Splicing between 
the metal stretch inhibitors 5A, 5B is not limited to be 
conducted by spot welding, but may be also conducted using 

10 an adhesive. Further, a patch 6 to be an auxiliary backing 
is overlapped on the canvases 4A and 4B in an overlap width 
L3 of approximately 10 mm, and bonded to the canvases 4A, 4B 
using the adhesive. At this time, dimensions of exposure of 
the canvas and stretch inhibitor at respective end portions 

15 are established in the above-described process of removing 
the thermoplastic elastomer so that an overlap LI between the 
metal stretch inhibitors 5A and 5B and a part L2 including 
the overlaps between the canvass 4A, 4B and the patch 6 may 
not be overlapped in a direction of thickness of the moving 

20 handrail. 

After the metal stretch inhibitors 5A, 5B are spliced 
together, and after bonding the patch 6 to the canvasses 4A, 
4B, the end portions of the moving handrail 1A, IB are placed 
within a mold, and molded with a thermoplastic elastomer by 
25 a publicly known method such as injection molding or press 
molding, thus completing an integrally formed moving handrail 
belt. 

This first embodiment, as described above, is 
characterized in that the overlap splice between the metal 
30 stretch inhibitors 5A, 5B, and the part including the overlaps 



between the canvas 4A, 4B and patch 6 are staggered in position 
so as not to be overlapped in a direction of thickness of the 
moving handrail. In general, although the moving handrail 
is frequently bent, bending takes place in such a bend direction 
5 that an opening side of the C-shaped cross section may come 
primarily to inside . At this time, it is certain that a tensile 
force acts on an ridge line portion of the moving handrail, 
but since the overlaps at a connection portion are staggered 
in position as described above, increase in rigidity due to 

10 overlapping is dispersed, and the likelihood of a stress 
concentration is reduced. Consequently, durability at the 
moving handrail connection portion is improved. 

Table 1 shows results of evaluating dependency indicated 
by number of repetition of bending upon overlap between the 

15 splice junction of the metal stretch inhibitors and the patch 
in a bending test of the moving handrail according to the first 
embodiment . 
Table 1: 

Dependency indicated by number of repetition in the bending 
20 test upon overlap between the splice junction of the metal 
stretch inhibitors and the patch 



Present or absent of 
overlap 


present 


absent 


Number of 
repetition (times) 


100000 


Not less than 
10000000 



Embodiment 2 . 

Fig . 4 is a schematic view of a moving handrail end port ion 
25 under manufacturing process to explain a second preferred 
embodiment of the invention. According to this second 
embodiment, at the time of connecting the moving handrail end 
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portions together, the metal stretch inhibitors 5A, 5B are 
exposed at both end portions 1A, IB from a thermoplastic 
elastomer as shown in Fig. 2, and an adhesive 8 is to surfaces 
of the metal stretch inhibitors 5 A, 5B, and a thermoplastic 
5 polyurethane sheet 7 is sandwiched between them to serve as 
a buffer. Thus, the metal stretch inhibitors 5A and 5B and 
the thermoplastic polyurethane sheet 7 are overlapped and 
adhesive-bonded together. Thereafter, the canvas and patch 
are also overlapped so that the overlap may be 10mm in width, 

10 and both end portions of the moving handrail are placed in 
a mold and molded by a publicly known method such as injection 
molding or press molding. 

According to such a construction, when the 
above-mentioned moving handrail is installed at a passenger 

15 conveyor such as escalator and operated, a buffer layer 
performs stress-absorbing function, thereby enabling to 
obtain a moving handrail superior in durability without 
abrasion and separation between the metal stretch inhibitors . 
The above-mentioned buffer layer is not limited to a 

20 thermoplastic sheet, but any other thermosetting sheet, a 
laminate of the thermoplastic sheet and thermosetting sheet, 
or a mere application of a liquid resin without the use of 
sheet and bonding it to serve as a buf f er layer , maybe preferably 
employed. Combination of the adhesive and resin sheet can 

25 be employed as far as a breaking force between the metal stretch 
inhibitors may be not less than ION, and any combination capable 
of obtaining a breaking force of not less than 1KN is preferably 
employed. Table 2 shows results of evaluating a buffer 
dependency indicated by number of times of repetition in a 

30 bending test of the moving handrail according to this second 
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embodiment . 
Table 2: 

Buffer dependency indicated by number of repetition in the 
bending test 



Present or absent of 
buffer 


present 


absent 


Number of 
repetition 
(times ) 


200000 


Not less than 
10000000 



5 

Embodiment 3. 

Fig . 5 is a schematic view of amoving handrail end portion 
under manufacturing process to explain a third preferred 
embodiment of the invention. A connection procedure of a 

10 moving handrail end portion according to this third embodiment 
isdescribed. First, the outer layer thermoplastic elastomers 
2A, 2B are removed from the moving handrail end portions 1A 
and IB, and subsequently the inner layer thermoplastic 
elastomers 3A, 3B are removed at the upper side above the metal 

15 stretch inhibitors 5A, 5B to expose the metal stretch 
inhibitors 5A, 5B . Further, the inner layer thermoplastic 
elastomers 3A, 3B are cut off so that cutting-plane line may 
be inclined at an angle of more than 0° to less than 90° , for 
example, at an angle of 60° with respect to a longitudinal 

20 direction. This angle is not limited to 60° , but needs only 
to be inclined with respect to a longitudinal direction, and 
further it does not matter whether a straight line or curved 
line. Then, as shown in Fig. 5, the metal stretch inhibitors 
5A, 5B are bonded with an adhesive to each other , and the canvases 

25 4A and 4B are connected through the patch 6 in a state that 
the cut sections of the inner layer thermoplastic elastomers 
3A, 3B at the end portions 1A, IB are abutting. Finally, the 
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end portions of the moving handrail 1A, IB are placed in the 
mold, and molded with a thermoplastic elastomer by a publicly 
known method such as inj ection molding or press molding thereby 
completing an integrally formed moving handrail belt. 
5 In this third embodiment, the connection end portions 

of the inner layer thermoplastic elastomer of the moving 
handrail for use in a passenger conveyor are inclined and 
abutted. As a result, a moving handrail ridge line, where 
a tensile deformation or a compression deformation applied 

10 to the moving handrail at the time of operation of the escalator 
becomes the maximum, and the cut surfaces of the inner layer 
thermoplastic elastomer are crossed over, which results in 
reduction in stress concentration . Consequently, the moving 
handrail connection portion can be improved in durability. 

15 Table 3 shows results of evaluating a butt angle dependency 
indicated by number of times of repetition in a bending test 
of the moving handrail according to this third embodiment. 
In addition, combination of construction of the third 
embodiment with those described in the foregoing first and 

20 second embodiments can provide a further improvement in 
durability . 
Table 3: 



Dependency indicated by number of repetition in bending test 
upon a butt angle of the inner layer thermoplastic elastomer 



Butt angle 
(degrees ) 


90 


60 


Number of 
repetition (times) 


30000 


Mot less than 
10000000 



25 

Embodiment 4 . 

Fig . 6 is a schematic view of a moving handrail end portion 
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under manufacturing process to explain a fourth preferred 
embodiment according to the invention . A connect ion procedure 
between the moving handrail end portions according to the 
fourth embodiment is described. First, the outer layer 
5 thermoplastic elastomers 2A, 2B are removed from the end 
portions 1A, IB, and subsequent ly the inner 1 ayer thermoplastic 
elastomers 3A, 3B are removed at the upper side above the metal 
stretch inhibitors 5A, 5B to expose the metal stretch 
inhibitors 5A, 5B. Then, end portions of the canvas 4A, 4B 

10 are cut off so that cutting-plane line may be inclined at an 
angle of more than 0° to less than 90° , for example, at an 
angle of 60° with respect to a longitudinal direction . Thus, 
a gap is made between the end portions of the canvas 4A, 4B 
at such a posit ion that the end port ions 1A, IB may be confronted . 

15 At the moving handrail end portions 1A, IB having been 

manufactured as mentioned above, as shown in Fig. 6, the metal 
stretch inhibitors 5A, 5B are overlapped and bonded with the 
use of an adhesive in a state that cutting-planes of the inner 
layer thermoplastic elastomer 3A, 3B are abutting . Thereafter, 

20 a patch 6 is overlapped on the end portions of the canvas 4A, 
4B in the same overlap width, for example, 10 mm, and bonded 
them together using an adhesive. Finally, the end portions 
1A, IB of the moving handrail are placed in the mold, andmolded 
with a thermoplastic elastomer by a publicly known method such 

25 as injection molding or press molding thereby completing an 
integral moving handrail belt. It is also preferable that 
the metal stretch inhibitors 5A, 5B are connected by spot 
welding. In this case, the inner layer thermoplastic 
elastomers 3A, 3B have been removed at the same end face as 

30 that of the outer layer thermoplastic elastomers 2A, 2B. 
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In this fourth embodiment, the end portions of the canvas 
are cut off, and a web-shaped overlap of the patch for 
reinforcing the canvases is inclined with the same overlap 
width, whereby a moving handrail ridge line, where a tensile 
5 deformation or a compression deformation applied to the moving 
handrail at the time of operation of the escalator becomes 
the maximum, and the overlap between the canvases of different 
elastic modulus are crossed over, which results in reduction 
in stress concentration. Consequently, the moving handrail 

10 connection portion can be improved in durability. Table 4 
shows results of evaluating a splice angle dependency indicated 
by number of times of repetition in a bending test of the moving 
handrail according to this fourth embodiment. In addition, 
combination of construction of this fourth embodiment with 

15 those described in the foregoing first to third embodiments 
can provide a further improvement in durability. 
Table 4: 



Dependency indicated by number of repetition in the bending 
test upon a splice angle of the patch 



Splice angle 
( degrees ) 


90 


60 


Number of 
repetition (times) 


50000 


Not less than 
10000000 



20 - 

Embodiment 5 . 

Fig . 7 is a schematic view of a moving handrail end portion 
under manufacturing process to explain a fifth preferred 
embodiment of the invention. A connection procedure between 
25 the moving handrail end portions according to the fifth 
embodiment is described. First, the outer layer thermoplas tic 
elastomers 2A, 2B are removed from the end portions 1A, IB, 
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and subsequently the inner layer thermoplastic elastomers 3A, 
3B are removed at the upper side above the metal stretch 
inhibitors 5A, 5B to expose the metal stretch inhibitors 5A, 
5B . The inner layer thermoplastic elastomers 3A, 3B have been 
5 cut off in such dimension that the metal stretch inhibitors 
5A, 5B be overlapped when cutting-planes of the inner 
thermoplastic elastomers 3A, 3B are abutting. 

Then, end portions of the canvas 4A, 4B are cut off so 
that cutting-plane line may be inclined at an angle of more 

10 than 0° to less than 90° , for example,- at an angle of 60° 
with respect to a longitudinal direction. At these end 
portions 1A, IB, as shown in Fig . 7, the metal stretch inhibitors 
5A, 5B are overlapped and bonded together with the use of an 
adhesive in a state that the inner layer thermoplastic 

15 elastomers 3A, 3B are abutting. In this manner, the overlap 
between the metal stretch inhibitors 5A, 5B comes to be a web 
shape inclined at an angle of 60° with respect to a longitudinal 
direction. Further, a patch 6 is applied to the canvases 4A, 
4B and adhesive-bonded. Finally, the end portions 1A, IB of 

20 the moving handrail are placed in the mold, and molded with 
a thermoplastic elastomer by a publicly known method such as 
injection molding or press molding thereby completing an 
integral moving handrail belt. It is also preferable that 
the metal stretch inhibitors 5A, 5B are connected by spot 

25 welding. In this case, the inner layer thermoplastic 
elastomers 3A, 3B have been removed at the same end face as 
that of the outer layer thermoplastic elastomers 2A, 2B. 

As described above, in the moving handrail for a passenger 
conveyor according to this fifth embodiment, a web-shaped 

30 overlap between the metal stretch inhibitors are inclined, 



whereby a moving handrail ridge line, where a tensile 
deformation or a compression deformation applied to the moving 
handrail at the time of operation of the escalator becomes 
the maximum, and the overlap between the metal stretch 
5 inhibitors of different elas tic modulus are crossedover, which 
results in reduction in stress concentration. Consequently, 
the moving handrail connection portion can be improved in 
durability. Table 5 shows results of evaluating a splice angle 
dependency indicated by number of times of repetition in a 
10 bending test of the moving handrail according to this fifth 
embodiment. In addition, combination of construction of this 
fifth embodiment with those of the foregoing first to fourth 
embodiments can provide a further improvement in durability. 
Table 5: 

15 Dependency indicated by number of repetition in the bending 
test upon a splice angle of the metal stretch inhibitors 



Splice angle 
(degrees ) 


90 


60 


Number of 
repetition (times) 


50000 


Not less than 
10000000 



Embodiment 6. 

Fig . 8 is a schematic view of a moving handrail end portion 
20 under manufacturing process to explain a sixth preferred 
embodiment of the invention. A connection procedure between 
the moving handrail end portions according to the sixth 
embodiment is described . First, the outer layer thermoplastic 
elastomers 2A, 2B are removed from the end portions 1A, IB, 
'25 and subsequently the inner layer thermoplastic elastomers 3A, 
3B are removed at the upper side above the metal stretch 
inhibitors 5A, 5B to expose the metal stretch inhibitors 5A, 
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5B . Further, the inner layer thermoplastic elastomer 3A, 
3B are cut off so that cutting-plane line thereof are inclined 
at, e.g., 60° with respect to a longitudinal direction. 

Such end portions 1A, IB are disposed, as shown in Fig. 
5 8, so that the inclined end portions of the cut inner layer 
thermoplastic elastomer 3A, 3B may be opposed, with a gap L4 
of not less than 1 mm, for example, 10 mm therebetween, and 
the metal stretch inhibitors 5A, 5B are adhesive-bonded in 
this state . Further, the patch 6 is overlapped on the canvases 

10 4A, 4B so that an overlap width may be 1,0 mm, and bonded using 
an adhesive. Finally, the end portions 1A, IB of the moving 
handrail are placed in the mold, and molded with a thermoplastic 
elastomer by a publicly known method such as injection molding 
or press molding thereby completing an integral moving handrail 

15 belt. 

In the moving handrail for a passenger conveyor according 
to this sixth embodiment, there is provided a gap of not less 
than 1 mm between connection end portions of the inner layer 
thermoplastic elastomers, which are connected by the outer 

20 layer thermoplastic elastomer, thereby reducing a stress 
concentration applied to a fusion interface between the outer 
layer thermoplastic elastomer and the inner layer 
thermoplastic elastomer, resulting in an advantage of 
improving durability. Table 6 shows results of evaluating 

25 a joint gap dependency indicated by number of times of 
repetition in a bending test of the moving handrail according 
to this sixth embodiment. In. addition, combination of 
construction of this sixth embodiment with that of any of the 
foregoing first to fifth embodiments can provide a further 

30 improvement in durability. 
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Table 6: 

Joint gap dependency indicated by number of repetition in the 
bending test 



Joint gap (mm) 


0 . 5 


10 . 0 


Number of 
repetition (times) 


25000 


Not less than 
10000000 



5 While the presently preferred embodiments of the present 

invention have been shown and described, it is to be understood 
these disclosures are for the purpose of illustration and that 
various changes and modifications maybe made without departing 
from the scope of the invention as set forth in the appended 
10 claims. 
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